) and 246 sessions in 166 patients (Matsuoka, 1988) 1. Frequency of residual stones (Table 1) TABLE 2 Clinical results of treatment of problem stones is a significant difference (p<0.05). However, transfusions were needed in 7% (6/91) and 2% (3/132) of the cases, respectively, which is not a significant difference.
3. Stone composition (Fig. 1) Of 223 renal units in which the composition of calculi could be determined, mixed stones of calcium oxalate and calcium phosphate were the most frequent, being observed in 115 renal units (52%). Calcium oxalate stones were found in 47 renal units (21%). Mixed stones of struvite and calcium phosphate were observed in 30 (13%), mixed stones of struvite, calcium oxalate and calcium phosphate in 13 (6%), cystine stones in 9 (4%) and uric acid stones in 5 renal units (2%). Struvite stones, alone, and mixed stones of calcium phosphate and uric acid were observed in 2 renal units (1%), each. (Table 3) The most frequent complication encountered in 309 PNL sessions was fever of 38% or above, which was observed after 63 sessions (20.5%).
Complications
The fever disappeared within 1-2 days in most of the cases, although it continued for 3 days in 4 cases, and for 4 or more days in 5 cases.
The next most common complication was hemorrhaging requiring transfusion, which was observed after 10 sessions (3.2%).
The volume of transfusion was 200-800 ml with a mean of 600 ml.
Pelvic perforations occurred during 3 sessions (1%). They were detected by nephrostography on completion of the PNL, but they healed after a few days by ensuring the passage of urine through the nephrostomy.
Pulmonary edema was noted after 3 sessions (1%). Severe pulmonary edema that required assisted ventilation was observed only once, but it resolved within a week after diuretic therapy and fluid management. Pulmonary edema after the other 2 sessions was not severe, and was treated with diureties.
A pneumothorax occurred during 2 sessions (0.6%), and sustained suction was applied, both times, through the thoracic drain.
Insufficient closure of the nephrostomy, due to stenosis of the pyeloureteral junction, was considered to have been caused by the manipulation of the forceps and the f iberscope, and the descent and impaction of the residual stones from the calices into this site. It was observed twice (0.6%).
There was one case of sepsis (0.3%) in a patient with infected stones after ca-theterized ureterocutaneostomy, and this patient was treated with intensive chemo therapy without any problems.
Discussion
Historically, calculi were already being removed through a nephrostomy made by open surgery in 1941 (Rupel, 1941) . Percutaneous nephrostomy was first uti lized for extraction of calculi in 1976 (Fernstrom, 1976) . PNL has been rapidly accepted, worldwide, since the early 1980's.
In the present study, residual stones of 5 mm or greater diameter, which are unlikely to be spontaneously discharged, were observed in 23 (10.2%) of 225 kid neys, and the success rate of PNL was 89.8%.
The poorer clinical results, as compared with previous reports, is con sidered to be related to the introduction of the second generation extracorporeal shock wave lithotripsy (ESWL) in April, 1988. ESWL became the primary litho triptic therapy.
The residual stone rate after PNL increased, because it was usually attempted in cases with large ureteral calculi in which debulking or push-up was impossible, or in cases in which spontaneous stone discharge was not observed after ESWL. Recently, pulsed dye lasers (Watson, 1986; Dretler, 1987) , which cause less tissue damage, have become more widely accepted, and have exhibited a high lithotriptic effect. 
